Only ten species of Juniperus (Cupressaceae) are indigenous to Taiwan 6) have been studied in our laboratory. Recently, we reported the isolation of new diterpenes and sesquiterpenes from the heartwood of the latter species.
1 H-NMR signals were present at d 2.56 (ddd, 1H, Jϭ18.0, 12.4, 6.8 Hz, H a -2), 2.82 (dd, 1H, Jϭ18.0, 6.8 Hz, H b -2), 1.76 (dd, 1H, Jϭ12.4, 6.8 Hz, H a -3) and 2.07 (td, 1H, Jϭ12.4, 6.8 Hz, . From the heteronuclear multiple quantum coherence (HMQC) experiments, proton and carbon correlation of 1 was assigned as shown in Table 1 . The signals at d 2.56 and 2.82 were assigned as benzylic protons due to the chemical shift and larger geminal coupling constant (Jϭ18.0 Hz). Nuclear Overhauser enhancement and exchange spectroscopy (NOESY) correlations were apparent between d 2.17 (H 3 -14) and 2.82 (H b -2), 2.82 and 1.76 (H a -3) and 1.76 and 1.14 (H 3 -15) . From these results the structure of 1 can be assigned as 4,5-dihydroxycorocalane. The heteronuclear multiple bond connective (HMBC) spectrum of 1 also confirmed the assigned structure. Relative stereochemistry was determined by the nuclear Overhauser effect (NOE) technique (see structure 7). H-5 was determined to be in an equatorial orientation, due to 18.3% NOE with H-11. H 3 -15 exhibited 12.7% NOE with H a -5 and 17.5% NOE with H a -2, which suggested that H 3 -15 was located in an axial orientation. Therefore, compound 1 is a cis -4,5-dihydroxycorocalane. Compound 2 was shown to be an isomer of 1 (the molecular formula C 15 H 22 O 2 was derived from HR-MS), and had hydroxyl, aromatic, and geminal dimethyl absorption bands in the IR spectrum. The 1 H-and 13 C-NMR data (Table 1 ) of 2 were closely related to those of 1, the only slight difference being the signal for H 3 -15, which resonated at lower field (d 1.47, s) than the corresponding proton in 1. The evidence indicated that 2 was a stereoisomer of 1, a conclusion that was also proven by HMQC and HMBC techniques. The H-5 signal of 2 was present at d 4.53 (H-5) and had 28.2% NOE with H-11. This indicated that H-5 was in an equatorial orientation. H 3 -15 was assigned as equatorial, due to 9.6% NOE with H-5 and no NOE with H a -2 (see structure 8). Hence, compound 2 was identified as trans -4,5-dihydroxycorocalane. Compounds 3 and 5 were isomers with the same formula C 15 H 22 O, as deduced from their electron impact-mass spectra (EI-MS) and 13 C-NMR spectral data (Table 1) . Hydroxyl, aromatic, and geminal absorption bands were present in their IR spectra. In their 1 H-NMR spectra, the C-10 methyl was a singlet at d 1.48 in 3, and at d 1.53 in 5. Both compounds had the same chemical shift signal at d 2.29 (3H, s), which was assigned to H 3 -15. Two geminal dimethyl signals were present at d 0.69 and 1.01 (d, each 3H, Jϭ6.8 Hz) in 3 and at d 0.75 and 1.05 (d, each 3H, Jϭ7.4 Hz) in 5. The aromatic region showed a typical 1,2,4-substitution pattern in the both compounds. Compound 3 spontaneously dehydrated in CDCl 3 solution over one month to give the known compound a-calacorene but 5 afforded a-calacorene on the same solution in only three days. This evidence supported the conclusion that both compounds are calamenen-10-ol. It was assumed that 3 and 5 have the 7S-configuration, since all calamenene derivatives isolated from the same source show 7S-configuration.
7b,d) The NOE correlation between H-5 and H-7 in both 3 and 5 is about 14.5%. The major difference between 3 and 5 was the NOE between H-2 and H 3 -14; 10.6% for 3 and 24.3% for 5. A product named calamenen-10-ol has been isolated from Siparuna macrotepala by El-Seedi. 8) Daniewski 9) assigned the C-10 hydroxyl group of calamenen-10-ol as b-configuration, based on the biosynthetic assumption that the product is an aromatized derivative of T-cadinol (9) (both compounds were isolated from the same plant, En-tandrophragma cyclindricum). The physical data of calamenen-10b-ol 8) were identical with those of compound 5. Therefore, the structure of compound 3 can be assigned as calamenen-10a-ol.
The 8) showed that 4 is a derivative of cadalene (6) except for an additional hydroxyl located at C-14 or C-15. Catalytic hydrogenation of 4 with Pd-C in acidic methanol solution yielded 6. The hydroxyl group was located on C-15 by the NOESY technique (see structure 10).
Experimental
Melting points were determined with a Yanagimoto micromelting point apparatus and are uncorrected. IR spectra were recorded on a Perkin-Elmer 781 spectrophotometer.
1 H-and 13 C-NMR spectra were obtained on a Bruker AM 300 spectrometer. EI-MS and specific rotations were taken on a JEOL-JMS-HX300 spectrometer and a JASCO DIP-180 polarimeter, respectively.
Extraction and Isolation The heartwood of J. formosana HAY. var. concolor HAY. (2 kg) was extracted with MeOH (20 l) at room temperature 3 times. The MeOH extract was evaporated in vacuo to leave a black residue (189 g), which was chromatographed on silica gel (2 kg) with hexane/ EtOAc, EtOAc, and EtOAc/MeOH gradient solvent systems. Six sesquiterpenes, cadalene (6) (5 mg) (2% EtOAc in hexane), calamenen-10b-ol (5) 8, 9) (5 mg) and calamenen-10a-OH (3) (7 mg) (10% EtOAc in hexane), trans-4,5-dihydroxycorocalane (2) (6 mg) (10% EtOAc in hexane), cis-4,5-dihydroxycorocalane (1) (16 mg) (10% EtOAc in hexane), and 15-hydroxycadalene (4) (8 mg Catalytic Hydrogenolysis of 4: A solution of 4 (4 mg) and TsOH (3 mg) in 5 ml of MeOH was hydrogenated in the presence of 10% Pd-C (5 mg). After 8 h, the catalyst was removed by filtration and washed several times with MeOH. The combined filtrate and washings gave a product (3 mg) which was identical with cadalene. 8) 
